Proportion (2) Inverse Proportion 


Do now: Solve the problems below: 


It takes two people ninety minutes to plant 66 
flower bulbs. (At this rate} ow many bulbs 
could three peopte plant in three hours? 
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C is directly proportional to D. 
When C= 125,D =5 

(a) Find an equation for C in terms of D. 
(b) Find the value of C when D = 10 


A is directly proportional to B? 

When A=50,B=5 

(a) Find a formula for A in terms of B. 
(b) Find the value of A when B = 3 

(c) Find the value of B when A = 200 
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W is directly proportional to P?. 

When P = 2, W =32 

(a) Express W in terms of P 

(b) What is the value of W when P = 4? 

(c) What is the value of P when W = 4000? 


Extension: can you sketch the graph of the relationships (not including question 1). 


To discuss: 
Four people take 5 % hours to dig a hole. 


How long would it take seven people to dig the same sized hole? 
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1 It takes three people two hours to paint a wall. 
How long would it take five people to paint the 
same wall at the same rate? 


2 It takes four teachers two and a half hours to mark 
a set of test papers. How long would it taksi 


teachers to mark the same set of papers at the 
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QI It take{45 Minutes fdf two people to cleat(sixAdentical rooms. 
How long would it take five people to clean 20 of the same rooms at the same rate? 
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Q3 It takes four bakers 144 minutes to ice 72 cakes. 


How long would it six bakers to ice 96 of these cakes? 
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Fourteen people can paint 35 identical plates in two hours. At this rate, how many people 


= would be needed to paint 60 of the same plates in two and a half hours? 
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It will take twelve workers three weeks to complete four stages of a ten-stage project. 
Each stage of the project takes the same number of hours of work to complete 
a) At this rate, how long would it tak€fiftees Workers to complete the 
b) The project needs completing in under four weeks. ZN 
) The proj pleting 


What is the minimum number of workers that would be required, \@*s 
given that they all work at the same rate as the original workers? 
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Algebraic inverse proportion 
eee 
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If y = 10 when x = 2 find 


(i) A formula for y in terms of x | 
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s is inversely proportional to t. If s = 0.8 when ź = 4 find 


(i) A formula for s in terms of t. ake 
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F is inversely proportional to d?. If F = 18 when d = 2 find 
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(ii) d (positive value) 
when F = 12 


fis inversely proportional to /g. If f= 10 when g = 9 find 
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Test your understanding 
[Nov 2010 NonCalc] 26. P is inversely proportional to V. 


When V = 8, P=5 
(a) Find a formula for P in terms of V. 


(b) Calculate the value of P when Y= 2 


[June 2013 Calc] 22. h is inversely proportional to 
When r = 5, h=3.4. 
Find the value of h when r = 8. 


(Total for Question 22 is 3 marks) 


Inverse Proportion 9-1 Questions 
Q Say whether these statements are true or false. 
a y is inversely proportional to x means y = x 
b mis inversely proportional to d means m = kd, where kis a constant. 
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p c Tis inversely proportional to C means as T increases, C also increases at the same rate. 


T d Wis inversely proportional to g means W = k where k is a constant. 
AT e Pis inversely proportional to Q means PQ = k, where k is a constant. 


(3) In a television quiz show there is a fixed amount of prize money. 


At the start there are 6 competitors. Those who answer too many questions wrong leave the 


show.The prize money is shared equally among those left at the end. 
If 3 people are left at the end, they each get £8000. 


a How much do the winners get if there are only 2 people left at the end? 


b Write down a formula connecting the number of winners, n, and the amount they win, Sw. 
c The producer decides to start with 8 competitors rather than 6, but with the same prize 


money. How does this affect the formula you found in part b? 
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(5) A group of m people share the chocolates in a box. Each person gets n chocolates. 
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b Write down ‘a formula connecting m and n. 
c Describe the relationship between m and n in words. 
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ste this table showing some possible values of m and n. 
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(7) Levi thinks A and d are directly proportional. Luke thinks A and d are inversely proportional. 
Who is conect? Explain your answer. 
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y is directly proportional to x. y = 40 when x = 5. 
x is inversely proportional to Z. z = 2 when x =5. 


Find the value of y when z = 40. aoma n E 
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Problem Solving Questions € 


Was 
(3) Hari is planning to type up his sence thesis. The number of pages in the thesis is inversely 
proportional to the number of characters on each page. 


If he types 2000 characters to a page, the thesis will be exactly 186 pages in length. 


Hari would like his thesis to be no more than 120 pages. How many characters to a page 
must Hari type to meet this target? 
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Brampton Council has set aside a fixed sum of money to help people who are having great 
difficulty paying their heating bills. They will each receive a gra 

Last year(00 people needed a grant and they each received £90 

a How much money has Brampton council set aside? 


b Write down a formula for the amount of the grant each person receives, £g, when the. 
money is shared among n people. ` 


c This year 450 people need help with their heating bills. How much grant does each 


person get? 1 7000 7 460 
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The table gives the constant speeds v mph and times f hours of a journey, using different 
means of transport. k 


na 
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a Write down a formula connecting v and t. 

b Describe how v varies with t. |NVé LSLE” VZ 
c What can you say about this journey? 
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d Delia walks the journey at 3}mph. How long does she take? 
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Proportion (3) Mixed problems 


Do now: Match the graphs to the proportionality statements below 


Graph 1 Graph 2 


Graph 3 
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Z is directly proportion to Vx 

When Z = 12, x = 36 

(a) Express Z in terms of x 

(b) Work out the value of Z when x = 121 
(c) Work out the value of x when Z = 18 
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y is inversely proportional to the square of x. 
When y = 200, x = 2 

(a) Find an equation connecting y and x. 

(b) Work out the value of y when x = 5 

(c) Work out the value of x when y = 50 
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